Cloning and characterization of a cytosolic glutamine synthetase from Camellia sinensis (L.) O. Kuntze that is upregulated by ABA, SA, and H2O2.
A cDNA encoding glutamine synthetase, one of the enzymes of the GS/GOGAT pathway, was cloned from Camellia sinensis (CsGS). The isolated cDNA consists of 1,071 nucleotides encoding a polypeptide of 356 amino acids with an estimated isoelectric point of 6.13. The recombinant protein purified from Escherichia coli using Ni-NTA affinity chromatography showed molecular mass of 39.2 kDa. The purified protein was confirmed by blotting with anti-His antibodies. Catalytic parameters of the protein were determined using glutamate and ATP as substrates. The observed Km was 9 mM and Vmax was 93 U/mg protein with glutamate as substrate, while with ATP Km and Vmax values were 6 mM and 70 U/mg protein, respectively. Purified enzyme showed pH optima at 8. Cations were found to be showing enhancing effect on the activity of GS enzyme and Mg2+ ion exhibited maximum enhancing effect among the various ions used in this study. This enzyme activity increased by 25% in presence of DTT and decreased by 18% when incubated with PMSF. Transcript analysis in tea bud, youngest leaf, showed that CsGS gene expression is stimulated in response to abscisic acid (ABA), salicylic acid (SA), and hydrogen peroxide (H2O2), while gibberellic acid (GA3) has no influence on its expression levels.